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f54^ A PROCESS FOR THE PREPARATION OF 2-AMINOOaEO- 
IHD^OIJES AND NEW PRODUCTS MtEFAKED THEREBY 

(71) We, SOCDBTE NATIONALS DES PETROLES D'AQUITAIN^ a 
Fradi body ^^Kporate, of Tour Aquitainc, 92-CourbCToi(^ France, da ha^y dc^ 
tiie invention, foTwbich we pray that a pattot may be granted to "^J"^*!™^ 
by wbich ii is to be pertained, to be particuJariy described m and by the following 

5 *"**tS* invention concerns a new process fa piqiaring 2-an>iiMtei2odiia2d^4e 
amine group of whidi is substituted. It atso omccins ihe new products prepaiea oy 

means of diis process. ... 

The anun(*enzodiiazdes arc hejetocydic compounds havmg a bmame nudeus 
10 bound to the thiazole ring and ha^mg on the carbon atom m postioii 2 an ammc 

group which is subsritutEd. The benzene nudtaismay also be substiiuiB^ 

The aminobenzodiiazdes are useful siAstances m mdustiy. "IW^compoim^ 

arc powerful bactcriddes; for example they arc particulaily usefnl m ^tmg mber- 

odoas. They arc also useful as local anaesdiedcs. Gertam ammobaizoaiiaztaM arc 
15 used as additives in phoK^iJiic emulaons; odicr ammobeoHrthtote are wed as 

stabilizers for fats, parafiBns, and rubbers; stil odms are usefolas fuMadK. 
The products according to the invention can be expressed by the fixmnia: 
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in which R can be an aiyl, atalkyl, aroyi or aBcaryl groop. R "^yJ^fS^ 
phea^, nariithyl or benzojd and can coniam dectn^wsitiTC or dectroo^tive ai^ 
s^ ^ for ex4ple, alkyl groups, induding mrtbyl and e&yl, a&^ 
groups inchiding methoxy and ethosy, acetoxy, hydroxy, or annuo g««P^j5?ff8^ 
taoe^ such as tllorine, nitio or sulpho groups, alkyhhio goups su<Ja8 mediylthio or 
ethyldiio, and amide groups. R can also be a benzoduazolylaminophenyl 

R' represents the optional presence <rf one or more substitaenB m *e bmzcne 
nucleus A of Ac benzothiazole. It may be an dectionegativc siAstitiKnt sudi as 
halogen, notably chlorinei or an alkyl or alkoxy group. . ^ ^ , - 

AoOTding to one feaoHC of the invention there is mond*^ a 2-ammi*mzHii- 
azolc substituSd at the amino group by a balogmophenyl, alkoa^Amyl, alkqf^ba^ 
haltffienobenzoyl, acetoj^benzo^, aB<yltI»i«*enzo3d a nitrobenzo:^ radjca^ a meflij^fluo- 
Kyi. a nadahyl or a beozodiiazolylamino radical, or at die ammo grmq» md on flie 
bmze^ ring by a phenyl radical and a halogen tespedtivdy, a benzoyl radical and a 
halogen respectively, or a chlart*enzoyl radical and a hal(^ regiectwely. 

It has dieady been stated m a previous publication that 2-ammotei2odi]Mole 
may be obtained 1^ a ctmdensatioo raacdoi between lAojyl }Soc^^^ and 
aminodiioiAend (Beflstein Handbudi des Organisdicn Oiemie 1887, page 1796). 
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Since dien, it appears that no further woxk has been canied out on this sul^ect. This 
situadoQ doubtless steins from the difficulty of obtaining this prodnci^ and frtsn the 
particular difficulty of obtainmg its derivatives by this ni^od In fadt, if this condensa- 
tion is carried out simply by placing the reactants in contact with one another, the 

5 reaction is sdf -catalyzmg and becomes extremely violent and hard to omtroi, e^)eciaUy 
' with respect to prevoiting the f ramation of di^phides. Furthennore, it is ^parendy 
impossible to perform tins condensation and dnain the correspcmding aminobenzo- 
diiazde when llie benzene nudeus joined to the oif Aa-aminothi(^henol is substituted 
by an subsdtuent as defined above. These o/fAc>-aminoduophenol5 are exiremdy 

10 unstaUe compounds;, and as soon as they form they are transformed into disulphides. 
The process described by BeOstem in 1887 dicrefbre does not make it posable to 
obtain easily ceitain substituted aminobenzotfaiazdes-Hip till noiv unknown — from 
isodiiocyanates and ammodiiophenols. 

On the basis the knovm imor ai^ it is posable to prepare aminobenzodiiazoles 

15 by die omdadon of die ar^diiourea. However, this mediod reqiures starting materials 15 
that are hard to obtain. Furthermore^ it is not possible to obtain all the substituted 
aminoboizadiiazcdes by the action of an add chloride can 2-aminobenzodiiazole. This 
process is unsuitable because the starting materials contain already-f oimed ihiazole 
rings> so that it is possiUe to obtain only a very limited number of compounds. ^ 

20 The present invention overcomes some of the piobleais and provides a relativdy 20 

simple process ^i^iich can be carried oot industrially to give good yields; it largely 
prevents the formaticHi of disulphides, enables an economically woEtdiwhile manufac- 
turing imxess using readily svsalstA& ingredients to be carried out; and it findier 
makes possible the preparati(»i of a whole range of new ]Moducts that oMild not be 

25 obtained with the above-mentiraied earlier known processes. ^ ^ ^ 25 

The process according to the present mvendon consists in the reacdon ci an 
organic isodiiocyanate with an aminothiophenol or, preferably, with a strong^ acid 
addition salt diercof, in particular with its hydrochloride;, in the presence of a suitable 
solvent. Oi^ganic isothiocyanates conespond to the formida R — N=C=S, where R 

30 rq>resents the same groups as above. Dusothiocyanates having the fonnula 30 

S=C=N— R"— N=C=S 

mav also be used, where R" is a divalent group corresptHiding to R, with one fewer 
hydrogien atom. 

According to the invention we provide a process for prq)aring 2-amindbaizothi- • 
35 azoles haidng the general fonnula : 



in which R' is H or one or more substituents, and R is an aiyl, aralkyl, aroyl or 
alkaryi group, by the reaction between an isodiiocyanate R — ^N=C=S or di-isodiio- 
cyanate S=C=N— R"— N=C=S, in ^rfiich R" is as defined above and a 2-amino- 
thiophend having the formula : ^ 



oc an add addition sah tfaereol> in a non-addic solvent wludi is inert to the products 
and starting materials and to HsS, vMdi is capable of dissolving the starting materials 
and wfaidi has a boiling point higher than the temperature at whidi the reaction 
^ occurs. The process can this be peifomed with f^enyl-, methyls or dimediyl-itei}^*^ 45 
ethyl- or diethvlphenyl-, butylphenylr, methozyi^enyl-^ acetoxyphen^-,hydroxyphen]i*, 
dilorc^enyl-j benzoyl-, ddorobenzoyi-^ methoay-, acetoxybenzoyl-, mediylthiobenzoyi'-, 
nitrobom^-, meihyltliiophai]^* or naphthj^-isotfaiocyanates or ^-(bis-isoduocyanato) 
benzene* 

50 The process can be carried out with aminothiof^enols sudi as Z-ammothiophenol, 50 

4-dUon> 2-amim>-thi(^)liaud9 m± 3-methgxy-2^aniino^diio|^enol> this list being non- . . 
limitative. 



3 



1^5,552 



3 



10 



The pie^nce of a solvent in the reactm: medium is of primaiy inspoitanoe in the 
obtaining of pure aminobenzodiiazoles widi a g^ood yidd. 

The amin0dui^)hencls are largely unstable substances^ and readily oxidize into 
disiriphides. The srfvent considembiy reduces die violence of the reaction so that mo 

5 molecoies of (w^^o-ammoduophenol no longer condense together, there occmiiag 
mgyt>aa a milder reaction between the <7r^Ai>-aminodiiophmol and the isothiocyanate;, 
the formation of ^ignljAiHpg thereby bemg preventEd to a gre^ extent. The scrfvcnt 
used must possess certain properties; it must be capable of dissolving the starting 
materials, stable in the presence of HjS \^ch is rdeased during the reacticKi, fflid 

10 inert with respect to the starting materials and end product In addition, its boiling 
point must be higher than the temperaturc at which die reaction occurs. The reaction 
according to the inventicsi may take place at temperatures ranging from 0° to 200° 
C OT 250<* C; jHeferably bettween 30** C and 160° C Hi^er te^^)etatllres are 
recommended (generally in the 80° to 200° C range and preferaWy 100— fl50° C.) 

15 when the aminodiiophenol is in the free state. On the other hand, lower temperatmes, 15 
gmerally in the 0° C. to 80° C range^ are used when the amuuwhic^henol is in the 
form ol a strong add addition sah^ particulariy m the form of die hydrochloride. It 
is also preferable, althou^ not indispensable^ fot the solvent used not to be capote 
of dissolymg a sigoihcant fmportion of the 2-3minx>benzoduazde product, for eaample 

20 at low tonperatures, this makes it possible i» purify die anun(^)^LZDthiazde by means 20 
of successive crystallizations in this solvent. The solvents can be selected from an 
eztremdy wide range of substances (f cht ezami^ amides, aryl hydrocarbwis, or mixtures 
of siKi hydrocarbons) provided diey possess die janperties listed above. When the basic 
ingredients include a phenyiisochiocyanate or a st^stitutod phenyi-isothiocyanate and an 

25 ort^i>-aminothiopbenol, good results are obtained by ustog hydrocarbon solvents, for 25 
example toluene^ mesityiene or xylene, other s^vents, f(v example hexamedi^- 
{^o^iotiiamide;, dimethylacetamide, or dimediylfozmamide. 

It has thus been possible to obisam, under careful opccamig conditions, widi a 
controlled reaction, aminobenzotiuazdes cotieqxsnding to the condensatimi of i^ienylr, 

30 ptfTff-chlogrophenyl-, oMo- or paro-medioxyphen]^-, orTto-hydroxyiAenyl-, benzoyl-, 30 
pwo-chlorobenzoyK ^aro-meriioxy- or oriho-y meta- or farflHacctoxybenzoyi-, ortho-, 
meta-, or peavi-mediylthiobenzoyl- or pora-nitrobenzoylisodiiocyanate \dth ortAo- 
fftnfnni^hi^ijIifiTinJj uang xylenc as a solvent for the reactive medium. In these cases 4he 
reaction occurs at about 140° C The aminobenzcnhiazole, which is not soluble in 

35 xyksatj ciystallizes directly m the reactive «ii*Hinin on cooling. The aminobenzoduazoie 35 
is obtained widi a yield of 70% to 80%, the xcmaindex being disuiphide. 

If die reacti(m is carried out in the absence of a solvent^ the benzodiiazole yield 
amounts to only 40% to 50%, die proportion of disuiphide bemg mudi greater. If 
a completely pure product is required, it is lecryHialliTed in a suitable soiveni^ as 

40 mdioated in Tables 1, 11 and HI. 40 
XKlien the aminobenzoduazole to be prep a red includes an R' substitution of the 
A micHi^ the basic starting material is a substkoted aminothiophenot and is an 
extremely unstable compound. These compounds readfly oddize into dtsulphides^ and 
the reaction between a firee siibstitutBd aminothiol md the isoduocyamate is very 

45 limited. According to the present invention, it has been found that it is better to start 45 
with an aminothi(^>henol salt^ and particulaxly with a hydrochloride the latter com- 
pletdy preventing the formation of disu^)hides. The aminothii^enol is no hmger 
invcdved in the reaction in the f omi of a firee base and stnoe the amine f unc tion is 
blocked, die oxidation reacticm can no longer take {dace In this case, the solvent used 

50 must possess the properties listed above, but it must also play a role m die reactive 50 
medium; it must have basic characteristics that will trigger the release of the hydro- 
chloric add when the thiol function has already reacted with the isothiocyanare, and 
then make the benzothiazole cyclizaticxi possible. 

The reacti(m in this case may be considered as being as follows: 
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In the case of free ort^aminothk^hcnol, its hydiocWonde can ako beused as 
liie siaitmg material The aminobenzothiazole yidd is equa^ as good 
leacrioa is started with OT^aminophenol; in this case, thoefra^ it is not necessary 
to start widiammorfiit^enolhydnxiloride, ^ u.^:^,^ 

The basic solvents stdtaWe for adiievmg the condensation <rf an ammot^ophencA 
hydixjchlcmde with an isodiiocyanate must be highly polar solw, since ^ey mu^ 
be solvents for hydrogen chloride. The most suiic^e compounds ^^^^ ^^^Jg^ 
pcrties are amides: ThTfoUowing are examples of smt^le amides; ^^^^jj^o^^ 
S^Je, dimethylacetamide, and dimcdiyifoimamide. When the amm^o^dl lo 
hvditx±d<wide is teed as die starting product, the reactwnsho^^ ^ 
and 5(F C The hydrochloride is stable in diese sdvcnts, and the amine is relea»l 
after an imtial addidtm of isodiiocyanate onto the — SH groqp. In this cas^^ 
oroduccs obtained arc sohiWe m the reactive medium; they readily oj?^^ 
dpitation in watcr> and for purifioBdon purposes tiieya^ 15 



20 



The leacticm is generally carried out widi a stoichiometric proportwrn of isothio- 
cyanate and aminodiiophenoL When a dHsrthificyanatB is used mstead of a mwioiso^ 
Ihiocyanate, die jwopordon of readcanis should be 2 mdes of ammoduoiAenol for 1 
20 mole of diisocyanate. . . j. ^ ao 

The amount of solvent used for dissolving the reactive mgrediatfs can TOiy. As 
a rule, 1 or 2 motes of isrthiocyanate axe dissolved in one htre of sohrat; when tnc 
dissohrdon is complete, a sohidon of 1 to 2 mxAss of aminothioph e nol m one Utic 

25 rambles bdow ilhistrate die mveation. Th^ diow die iBsahs obtained 25 

accoiding to different embodiments of the process. 

Examples 1 to 3. 

Reaction of ortAo-aminodiioi^d widi an isodiiocyanate in the absence erf a 

30 A quantity of 2-ortfta-aminodiiqphcnol is mixed widi an equimoleo^ quantity 30 

of an isodiiocyanate Mmxfi isodiiocyanaie in example 1, ortho-tsAyi isotfaiocyanate m 
example 2, and benzwl isodnocyanate m example 3> WMnn a few mmutes m ex- 
tremdy violent exodiennic teactk» begins accompanied by an alraidant emission of 
H2S When die reaction is biougtit imder control die reactive medium is ma i Titaine d 

35 in a water badi at 100<»C teas long as die H-S continues to be released The crude 35 

produca: obtained is a sdid. It is recrysfiillired in a suitable 
The resuhs are xeonded in Td>le I, below. 

Examples 4 to 14. 

Reactirai of m^o-ammodiiophenol widi an isodiiocyanate in die presence of a 
40 solves. ^ ^j^^j.^ J ^ 2 moks of 2-cir^to-ammodu(q»henol are jdaced m one 
litre of x^enc; diis mixture is refluxcd. To diis sdution is carefully adifcd a sohJtrai 
of 1 to 2 moles of isodiiocyanate m wie litre of xylene. Reflmc is mamtainM unta the 
end of die gaseoiB emissitm. The reaction lasts from 30 to 60 minutes. The r^ve 
45 mixture is allowed to cool. The baizofthiazole crystallizes in die xylene. It is dned and 
tecrystallized in the same solvent or in anodicr suitable solvent. 

The following is(«iiiocyanates arc used: phen^-, p^yo-cWorophenyl-, oruta- 
and /wrtf-medioxy^enyi-, ortAo-hydroxyphcnolr, benzoyl-, pararddorobcnzoyH para- 
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m^hoxy- and para-acettoybenzoyK /wrtHnethj^likjbcnzDyi-, and pgrtMK trobmz pyi- 
isodikjcyanate. The contqpoiMiing amioobenzoltfiiazolcs aie obtained. The lesdis aie 
recorded in Tabk n widi t&pcct to the benzoihiazoJc mdtidg pmat obtemiEd,^ le- 
crystaHizadon solvent used, and die yidd obtained. It £bn be seen that ^im 
5 diiocyanaiB is the same as in examples 1 to 3, and wbm a sdveot is iisB d> the b 
discemibly im|Hoved Ammg the amancteizodiiazoies otained, those coriespaadu^ 
to examines 5, 6,8, 9, 10, 11 and 12 are new compounds. 

Examples 15 to 23. ^ 
Reaction of {vtAo-aminodikiphfinDi hydrochloride (substinited or unsoostitxztBa) 
10 wilh an isodiiocyanate m the jHtsence of an extremely poiar basic solveitt. ^ 

One to two mdes of 2-<7rtAo-an«nothiophenoi hydrochloride are dssolved m ooe 
litre of a basic soJvent stoh as hexamedij^fAosphotriamide, dimethylacetamide, or 
dimedi^oonamide. To diis sdmion is carefdly added a sohitioD of 1 t» 3 mote 
of isoahiocyanate in (me litce of the same solvent The soiurion is mamtained at 40°-"- 
15 50° C until die gaseous emissioa ends. The reactive solution is potted into a vctone 
of water equal to ten times that of die organic solution. The benzodiiazole preapnates. 
It is dried and recrystaUized in a suitaUe solvent 

The results are recorded in TaMe HI. From diis table, it can be seen diat die 
lesuto are practically identical to dmse obtained in the examples 4 to 14, the starmg 
20 material being eidier 2-(>rtAo-anainodiiof^aiol or its hydiochloridei, but if.a substtoial 
ortAo-aminodiiqAenol is used, satisfactory results are obtained only if the c^i^ond- 
ing hydrochlwide is used. It is impossible to use a substituted ojlfco-anunoduoiaienol 
because of hs instability, vrfudi leads to die fbimati^ 

£xam{de 24. 

25 In a three-litre flask is placed 1 m<rfe of ortto^minadiiophend in <Hie IJtrc of 

xylene; diis mixture is brougjo: to reflux until it is completely dissolved To tins 
sohitira is graduaUy added a solution of il mole of pam-mcdiyhhiophenyl-isothiocya^ 
in one litre of xylene. Reflux is maintained until die H^S gaseous emission has cntoJ, 
Le. iot about 60 minutes. The reactive mixture is allowed to cooL 2- OMnefliy Wui^ 

30 phen^-ammo) boizothiazole oysteUizes in the xylene. It is dried and reaystalliTEd 
from benzene. Benzodiiazole yield: 90%. Mdting point: ITO® C 

Exsami^ 25. . . ^ a' 

With the same ptocedvore as in example 24, using the or/fe>-amiii0diioiAenM dis- 
solved m one litre of xylene and 1 mole (rf o-naiAthyl isoduocyanate dissolved ai one 
35 litre of xylene, after a 60-mmttte icacticm, an 85% y^eld of 2^af*na|Adiylammo>benzo- 
duazale is obtained vrfiich, after tecrystaJlization in benzene, has a meltmg pomt of 

198° C ^ ^ 

Example 26. 

Widi die same procedure as in example 24, using 2 mdes of artha-aamo^O' 
40 phenol dissolved in wie Htre of xykne, and 1 mole of p-Cbis-isodiiocyanatoJ-benzene 
dissolved in <me litre of iq^ene, maintamed under reflux for approxnnatdy (me hw, 
a yield of 82% of p-(his-2-amindbenzoduazolyiamino) benzene is ^^^^^^^"^S^ 
after lecrystallization m cdiyi acetate and cthanol, has a melting point of 292 C 

Examples 24 to 26 are smmnaiised in TaMe IV. 
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WHAT WB O-AIM IS : — 

L A process for piqianng Z-^aminobenzoaliiazolcs having the gicaerat fannnila: 




in which R' is hydrogen or one or more sofastEtoepts and in which R is an aryi, aralkyl, 
aroyl or alkaryl group, by the reaction between m isodiiDcyanate R— N==C=S or di- 
isotfiiocyanate S=C=N— R"— N=C=S, in whidi R is as defined above and R" is 
a divalent groiq> conesptmding v> R bat with ooe fewer hydrogen atom, and a 2- 
pmnw riiinpiignnl having the fozmtila : 



10 ^eie R' is as defined abov^ or an add addEtcon salt thereof, m a noor^ddic solvent 10 
wfaidi is inert id the j^oducts and stardng materials and to HiS, which is capable of 
dissaving the startmg materials^ and vdHch has a baying p 
tuie at which die reaction occurs. ^ ^ t.* ^ 

2. A process according to daim 1, wherein the scnvent is an bxjI hydrDcarboii, a 

15 naixtuxe of such hydrocaibonsy or an amide: , 15 

3. A process aocordaig to claim 1, ^Aissdn. die hydrochloride of the 2-amino- 
thu^dienod is used. 

4. A piocess according to daim 1, whectin when a sait of a 2^aminodiiophenoi is 
used, the solvent is basic and polar. ^ 

20 5. A process according to daim 1, wherein the solvent is sdected from solvents 20 

in wfaidi the sobstimted 2-ammobenzodiiazQle product is insohiMe or only di^dy 
soluble. 

6, A process accordmg to daim 2, wherein the 2-aminodiic^henol is m the free state 
and the operation is carried out at a tiemperadire of between 80^ Q and 200^ C 
25 7. A process according to daim 1 vdierdn a strong add addition salt < rf the 2> 25 

aminothiophenol is used and the reaction is carried out at a tcmperatme of between 

0^Cand80oC ^. t_vt x. ^ 

8. A 2-aminobenzodnazole sidistituted at ihe ammo group by a hal(^0[Aen]^ 

ladicaL 

30 9. A 2-aminobaizothiazole substkuted at die amino group by an alkoxyphenyl or 30 

an alkoxybenzoyl radical 

10. A 2-aminobenzodiiazcde sd>stiQited at the amino groiip by a halogenobenzog^ 

ladicaL ^ 

11. A 2-amindbenzodiiazole substituted at the amino groiq) by an acetoKybenzoyi 

35 radioaL , it...jj- 

12. A 2-aminobenzcdiia2o4e sctetidited at the amino groiq^ by an alkyiaua- 

bcnzc^l ra di c al. ^ , 

13. A 2-aminobcnzothiazole substituted at the anuno group by a nitrooenzoyi 

radicaL ^ %^ An 

40 14. A 2-aminoben2othia2ole substituted at Ac ammo group and on the benzene 40 

ring, wherein die amino groiq> substituent is a phenyl radical and die benzene ring 

substituent is a halogen. 

15. A 2-aniinobenzDidria2ole substituted at the amino groiq) and on me benzene 

ring, \dierdn the amino groiq) substtoent is a benzoyl radical and the benzene 
45 ring substituent is a halogen. ^ 
(16. A 2-amiiiobenzothiazoJe substituted at the amino group and on the benzene 

ring; wherein tiie amino group substituent is a ddorobcnzoyi indkrat and the benzene 

ring substituent is a halogen. 

17. A 2-ammdbenzodiiazde substiti^ at the ammo group by a metfayhfaiopiienyl 

50 groiq). 

18. A 2-aminobenzotiHa2ole substituted at die ammo group by a naphtbyl group. 

19. A 2-amind5enzothia2(de substituted at the amino group by a benzothazoiyl- 

flmtnrt phenyl group. 

20. A process according to daim 4 wheatin the solvent is hexametiiyl phoqihotri- 
55 amide, dimetfaylaceitamide, or dfoaiedi^oimanude. 
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21. Substituted 2-aniinobett2odiia2oles substanmUy as herein described with 
refeteiKetDExamples5,^8,9,10,llaiidl2. 

22. A process for piq)ariiig substimttd 2-am!noben2oduazolfi8 substanmUy as 
heztin described with reference to die Examples. 

WITHERS & ROGERS, 
Chaitficed Patnxt Agents^ 
14»— 150, Hdbom, London, ECIN 2NT, 
Agents for the Applicant 
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